athematics is a mental activity interested in patterns, proof, problem posing and solving, logical and critical thinking, to (Paulsen,2006, 44 
In Great Britain, "there is an increasing interest being paid to how students might be better prepared to use mathematics to make sense of situations when there is increasing access to quantitative data. UK is not alone in focusing on this problem. Similar concerns about inadequacies of current mathematics courses have been raised in many countries; there is perhaps some convergence of mathematics curricula because of the international comparative studies that measure students' performance in mathematics and the resulting pressure on nations to improve their position in international league tables" (Wake, 2005, 2) .
In South Africa, "a new mathematical literacy course begins to implement in the academic year 2006 for all learners who do not take the subject mathematics, much discussion about what exactly is mathematical literacy, and issues about how it can be realized have emerged" (Vithal and Bishop, 2006, 2) .
Moreover, several professional bodies and think tanks in the US, UK, and the Netherlands have called for more attention to mathematical literacy. EDU summit 2013, focused on "the core components of computational thinking, its relation with and distinction from other 21st century competences, and its place in the university core curriculum".
Terms of the Study
Mathematical literacy term is used in a variety of ways and under different names such as mathematical literacy, numeracy, functional mathematics, quantitative reasoning. For example, "the term numeracy is used in the UK while qualitative literacy appears in the USA" (Brown, 2003) .
Steen defined mathematical literacy as "the capacity to make effective use of mathematical knowledge and understanding in meeting challenges in everyday life" (Steen, 2001, 1) .
In South Africa 2006, Mathematical literacy is defined as follows "Mathematical literacy provides learners with an awareness and understanding of the role that mathematics plays in the modern world. Mathematical literacy is a subject driven by life-related applications of mathematics". (DOE, 2003: 9; Vithal and Bishop, 2006, 3) . PISA(2009,85) defines mathematical literacy as "an individual's capacity to identify and understand the role that mathematics plays in the world, to make well-founded judgments and to use and engage with mathematics in ways that meet the needs of that individual's life as a constructive, concerned and reflective citizen".
Association of American Colleges & Universities (AAC&U, 2015) defined Mathematical literacy as "a habit of mind competency, and comfort in working with numerical data. Individuals with strong ML skills possess the ability to reason and solve quantitative problems from a wide array of authentic contexts and everyday life situations".
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To rape up, the above definitions focus on two important ideas. First, QL is much more than arithmetic or basic skills. Second, QL requires something quite different from traditional school mathematics.
Differences between major mathematics courses and core mathematics courses:
The first question of the research is, what are the differences between major mathematics courses and core mathematics courses related to focus of the course, applications of course, content of course, and Learners of the course?
To answer this question, Huston (2014,22) indicated that "mathematical literacy course differs from traditional mathematics courses in that its aim is not to solve problems of an abstract and theoretical nature, using conceptual mathematical understanding and to master sophisticated techniques and tools".
The following table summarizes the main differences between major mathematics and mathematical literacy.
As the above table shows, "mathematical literacy is less formal and more intuitive, less abstract and contextual, less symbolic and more concrete. QL also focuses more attention and emphasis on reasoning, thinking and interpreting as well as on other very mathematical competencies" (de Lange, 2001 ).
Finally, Mathematical literacy is much more than the ability to carry out and understand calculations. It would help to prepare Qatar university students to meet the demands of the daily life situations by developing skills such as understanding and interpreting different types of data.
Core Mathematics:
The second question of the research is what are the core mathematics, which every QU university student should educate before graduation? To answer this question, the core mathematics components were identified through surveying the previous literature as follows: Mathematics American Association (MAA, 2004, 1-2) "posed the question: what mathematics should all college students know? Students must possess strong critical and logical thinking skills; have a strong number sense and be proficient at estimation, unit conversions, and the uses of percentages; be able to read a statistical study − or at least a summary − and evaluate it critically; possess the mathematical tools needed to make basic financial decisions; and understand exponential growth and know that it governs everything from populations and prices to tumors and drugs in the blood".
What mathematical literacy requirements should be established for all students who receive a bachelor's degree? Over the years, the Mathematical Association of America (MAA, 2016) "has approached this question in various ways. Colleges and universities should treat mathematical literacy as a thoroughly legitimate and even necessary goal for baccalaureate graduates, expect every college graduate to be able to apply simple mathematical methods to the solution of real-world problems, devise and establish mathematical literacy programs each consisting of foundation experience and a continuation experience, and mathematics departments should provide leadership in the development of such programs, accept responsibility for overseeing their mathematical literacy programs through regular assessments".
De Lange (2001) points to "the four phenomenological categories used to organize the Organization for Economic Cooperation and Development (OECD) Programme for International Student Assessment (PISA) study (OECD, 2002) : 'quantity'; 'space and shape'; 'change and relationships'; and 'uncertainty'".
Around the same areas, Vithal and Bishop (2006, 5) identified "the QL four mathematical literacy areas as, numeracy, algebra, geometry and statistics.
Through number and operations in context, functional relationships and the ability to solve problems in real and simulated contexts, space, shape and measurement, data handling and the ability to apply knowledge of statistics and probability to communicate, justify, predict and critically interrogate findings and draw conclusions". Wake (2005, 11) assessed the "QL content components in terms of four overarching topics: Quantity; space and shape; change and relationships; and uncertainty, process defined in terms of general mathematical competencies (including use of mathematical language, modelling and problem solving skills), situations in which mathematics is used ".
PISA (2009, (95) (96) (97) (98) (99) (100) (101) (102) (103) indicated, "Mathematical literacy has been logically organized around content strands (e.g., arithmetic, algebra, geometry) and their detailed topics. The overarching ideas coverage of mathematics are space and shape, change and relationships, quantity, uncertainty".
Association of American Colleges and University (AAC &U, 2015) identified "the following mathematical literacy skills to set up a rubric to student learning outcomes in the American colleges and universities: interpretation, representation, application / analysis, assumptions, communication ".
All of the above skills are of utmost importance for the university students not only during the study of their majors on the short run but also for using and understanding mathematical situations in their daily life on the long run.
Courses sample of the study:
CCP Package of natural sciences and mathematics includes three courses related to mathematics to help students think critically and use quantitative reasoning skills in real life situations, thereby expanding the diversity of their knowledge beyond the boundaries of their disciplinary home... In addition, CCP general skills package includes one statistics course. (Core curriculum program, 2016) Therefore, the courses sample of the study consisted of four courses as follows:
1. Calculus 1 2. Statistics1 3. Intermediate Algebra 4. Basic Geometry and measures.
Data Collection Tools of the study:
The study data was collected through:
1. The core mathematics courses files. 2. List of core mathematics requirements. 3. Core survey Checklist. January 2017
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Procedures of the study
The study was carried out through the following procedures:
1. Survey of the previous literature related to the core mathematics requirements.
2. Examine a sample of the core mathematics courses teached in USA universities (25 courses).
3. Collect the core mathematics courses files teached by CAS mathematics faculty (4 courses).
4. Review CCP mathematics teaching plan with focus on CCP objectives, courses and outcomes.
5. Construct a list of the CPP core mathematics components and requirements, which every QU university student should educate before graduation.
6. Build a survey checklist to assess the CCP core mathematics courses teached by CAS faculty.
7. Identify the major differences between CAS major mathematics courses and CCP core mathematics courses.
8. Analyze the CAS mathematics courses files using survey checklist in light of CCP core mathematical outcomes, core mathematics topics, core mathematical processes, core mathematical skills, and core mathematical contexts and situations.
9. Treat the data obtained statistically using frequencies and percentages.
10. Suggest an outline of a new alternative core mathematics course to acquire QU students the CCP core mathematics requirements effectively.
11. Set up the study recommendations.
Study Results
During the survey of the previous literature, the study first and second questions had been qualitatively answered. The rest four questions of the study will be answered in the following pages: Journal of Research in Curriculum, Instruction and Educational Technology
Quantitative Quality Indicators of CCP Mathematics Courses:
To answer the 3rd question of the study, the extent to which core mathematics courses can help QU students to acquire Core mathematical outcomes, Core mathematics topics, Core mathematical processes, Core mathematical skills, and Core mathematical contexts and situations can be shown through the following tables: Table ( 2) shows that the four core mathematics courses teached by core faculty to specialist students covers 100% of the mathematics strands which can help QU students to acquire the essential components of the mathematical literacy.
Frequencies and percentage in table (3) reveals that core mathematics courses in CAS College cover content core ideas and topics in a range from 20% for change and relationship to 64% for quantity and magnitudes. In between, comes chance, uncertainty, space, and shape with 57%. This range of ideas and topics is medium and indicates that syllabus of core mathematics courses needs revision and modification. Frequencies and percentage in table reveals that core mathematics courses in CAS college can help QU students to achieve the three lower levels of learning : Students can execute clearly described procedures, including those that require sequential decisions., Students can interpret and recognize situations in contexts that require no more than direct inference., Students can answer questions involving familiar contexts where all relevant information is present and the questions are clearly defined. Journal of Research in Curriculum, Instruction and Educational Technology 
The upper three levels of learning cannot be achieved: Students can conceptualize, generalize, and utilize information based on their investigations and modelling of complex problem situations. Students can develop and work with models for complex situations, identifying constraints and specifying assumptions .Students can work effectively with explicit models for complex concrete situations that may involve constraints or call for making assumptions.
Assessment of Core Mathematics Courses:
To answer the 4th question, the extent to which the core mathematics courses meet the CCP quality education requirements was identified through the analysis of the mathematics courses files studied by QU students as follows:
MATH 101 Calculus I
 Prerequisites of the course identified as none despite precalculus comes always before calculus1.  There is a need for specific remedial math activities inclass or online for the underachiever students and specific enrichment math activities for the talented students.
 Relationship between assessment tools and learning outcomes is not clear.
 92% of the final grade based upon exams and quizzes while 8% only is given for math activities upon which the students can understand math.
 Cognitive learning outcomes will be measured clearly while affective and general learning outcomes will not be measured properly.  Simple linear regression included in the student learning outcomes but did not include in course description or in course content distribution.
 There is a need for specific remedial math activities inclass or online for the underachiever students and specific enrichment math activities for the talented students.
 Relationship between assessment tools and learning outcomes is not aligned clearly.
 75% of the final grade based upon exams and quizzes while 25% is given for math activities upon which the students can understand math.
 There is no rubric to measure for critical thinking skills or a scale to measure attitudes towards math.
 Study plan and online math activities is not graded and not calculated in the general grade.
 Number of In-class quizzes are four only as stated the file, which is not enough for good formative assessment because there should be a quiz every week (12-15 quiz).  Use some remedial in-class or online math activities for underachiever students and some enrichment activities for the talented students. To answer the 6 th question, a new alternative core mathematics course to acquire QU students of core mathematics components effectively was developed through the following procedure:
Course Description:
The course is designed to promote quantitative literacy among non-specialist students. It is a non-traditional, application-based course centered on the use of mathematics to model change in the real world, and the effective communication of these mathematical ideas. The course is primarily intended for students who will not take any further mathematics courses at the university such as students in Social, Behavioral, Humanistic, Education, Law, Business, and Sharia and Islamic Studies.
Course Objectives:
The course aims to strengthen students' critical thinking, quantitative skills, and demonstrate the relevance and importance of mathematics in everyday life. This will entail defining problems by means of numeric, graphic, or symbolic representations of real-world phenomena, identifying and pursuing methods of solution, deducing consequences, formulating alternatives, and predicting outcomes. Journal of Research in Curriculum, Instruction and Educational Technology  Face to face learning: actively involving students in learning by asking questions that provoke critical thinking and mathematical communications.
 Collaborative learning through peer and small group project and assignments.
Course Supplementary Materials:
Usage of a scientific calculator is required for this course. Phones, tablets and laptops may not be used, or accessed at any point during exams. Calculator apps or programs on phones, tablets, or laptops may not be used during exams.
In Class Activities:
A wide range of exercises and problem types end each unit, making it easy for instructors to create assignments to fit their course goals. Study and review features in every chapter are designed to help students use their time effectively.
Online Course Activities:
The course will use Blackboard Learn as the primary means of accessing MyLabsPlus (The online homework component of the course). It is designed to work hand-in-hand with the book and offers additional practice and learning aids that improve student learning in measurable ways.
Homework Assignments:
All Homework will be done online (using MyLabsPlus) once a section is finished, students will be allowed eight times to re-do the Homework during and after class until the due date. No homework can be done after the due date. Journal of Research in Curriculum, Instruction and Educational Technology
Quizzes and Formative Feedback:
Students will have weekly in class quizzes when they do not have an exam. These quizzes will be based on the homework problems that announced in class and post on the course website. Quizzes will typically be 15 minutes long and are intended to ensure that students are keeping up with course material, provide them with formative feedback, and help prepare for the exams. The lowest quiz score will not count toward the final grade. Some quizzes will be completed without a calculator.
Exams and Final:
Students will have quizzes throughout the semester and a comprehensive final exam. There will be no makeup exams and alternate dates or times will only be arranged for participants in University sponsored activities that prevent those students from being in class, or extreme extenuating circumstances. Students will be required to complete the exam without the assistance of a calculator.
Authentic Assessment:
There will be homework assignments on each chaptersection. There will be at least ten quizzes. There will be a comprehensive final exam. The assessment of course objectives will be determined based on online homework, lab activities, quizzes, exams, and Course evaluation.
Recommendations of the Study:
1. Reviewing and improving of CCP math four courses studied to specialist students by faculty of math department in CAS College in light of the assessments, improvements and course reports resulted in the current research.
2. Designing a new course of mathematics literacy QL100 to be teached for non -specialist students in the rest colleges of the university.
3. Approval of the proposed new course from the university administration.
